INTRODUCTION MATERIALS AND METHODS
2 ; the lowest elevation at 850m and the highest at 1745m. The eastern parts of the district extend into the Mysore plateau at 850m, while the western part is delimited by the high elevations peaks. The geographic features also influence rainfall pattern which decreases substantially eastwards. The district is divided into four prominent vegetation zones wet evergreen forests (rainfall of 2000-5000+mm/yr), moist deciduous forests (rainfall of 1500-2000mm/yr), dry deciduous forests (rainfall of 800-1500mm/yr), and dry woodlands (rainfall of 800mm/ yr). Two other factors that determine vegetation changes within Coorg Western Ghats are duration of rainfall and temperature gradient (Pascal & Meher-Homji 1986; Elouard 2000) . The study was predominantly conducted in the medium elevation evergreen forests and in moist deciduous forests.
The forested areas of Brahmagiri, Talakaveri, Pushpagiri and Nagarahole protected areas and the adjoining reserve forests constitute roughly 30% of the area of Coorg, while coffee and cardamom plantations constitute 60%, paddy cultivation and open land uses constitute 8%, and sacred groves or small-to medium-sized forest fragments make up the remaining 2% . Areas with dense forest cover were restricted to just over 16% (658.7km 2 ) of the total land area in 1997. Much of the moist deciduous and dry deciduous forests have been converted into plantations with roughly 2% and 1.2% remaining respectively. Only low elevation, medium elevation and high elevation wet evergreen forests still retain dense growth amounting to approximately 13% of the total area (Elouard et al. 2000) .
Study sites: We surveyed for small mammals in 11 locations in Coorg District (Image 1) in two vegetation zones medium elevation evergreen forests and the moist deciduous forests; most of the locations were in plantations or man-modified habitats. Since official permission to conduct the study in protected areas and reserved forests was not available, we conducted the study in private properties consisting of plantations, agricultural fields, open areas and forests. Although we wished to set traps in the areas Shortridge had studied in 1911-12, due to unavailability of permissions from the estate owners, we set up trapping stations in estates close to the original estates (Table 1 ). The study was conducted sporadically from April 2004 to April 2008 based on the availability of time and permission from the estate owners as well as avoiding monsoons. The data gathered from this study were treated together without separating seasonal, annual and habitat variances.
Taxonomy: The taxa of the genus Rattus, viz. Rattus rattus wroughtoni and Rattus rattus rufescens are referred to as distinct taxa Rattus wroughtoni and Rattus rufescens in the paper rather than as subspecies. This is to eliminate confusion in reference to the two taxa with overlapping distribution in contradiction to the principles of subspecies delineation. Similarly, in light of lack of detailed taxonomic work on the endemic Suncus of the Western Ghats, the original description of Suncus niger is recognized and the synonymy of this taxon under Suncus montanus, a highland shrew of Sri Lanka, is ignored (Molur 2009 ). In all the other cases the taxonomy is after Trapping methods: Small mammals can be trapped using different methods such as snap traps (Prakash et al. 1995) , pitfall traps (Canova & Fasola 1991) , multi traps (Laurance 1994) , and Sherman traps (Chandrashekhar-Rao & Sunquist 1996; Shanker 1998; Prabhakar 1998; Kumar et al. 2002; Venkatraman et al. 2005) . For the needs of this study, we decided not to use snap traps as it is a violent method and not useful for mark-recapture techniques; the wire mesh multi traps are too cumbersome and difficult to transport; and pitfall traps are labour intensive and time consuming. We chose to use the more practical and widely used Sherman traps of 22 x 9 x 7 cm for its ease to carry in the field, ease of placement and handling trapped animals.
Rodents and insectivores were live trapped in 12 broad habitat types in 11 locations in Coorg District. Traps were place in 0.50ha plots at a distance of 10m in habitats that were big enough to support 50 traps in a grid. In smaller habitats the grids were suitably modified in the number of traps to accommodate maximum numbers, keeping the inter-trap distance of 10m constant. The 0.50ha plots consisted of 50 Sherman traps in a rectangular grid of 10 rows x 5 columns configuration. Traps were set at 10m intervals taking into account ground and vegetation features such as runways, rocks, fallen logs, trees and buttresses.
We used a mixture of home-made peanut butter (without salt) with a variety of grains and pulses rolled into small balls and placed in the trap as bait. We checked the traps twice daily, between 0630 and 0830 hr, and 1530 and 1730 hr for trapped animals and to replenish bait, if needed. We laid the traps for five consecutive nights, usually placed in the afternoon of the first day and removed in the morning of the sixth day. In some instances when trap mortalities were noticed to occur more frequently, we reduced the trapping sessions to four or sometimes even three nights. Animals were measured, ear tagged and released in the same area.
Data analyses: Taxa richness is the number of taxa in an area. In this instance taxa richness is only of small mammals trapped. Taxa known to occur in an area through direct or indirect evidence are excluded from analysis in this paper.
The diversity of non-volant small mammals is analysed using the following indices as per Magurran (2004). 1. Captures (C) is the total number of unique individuals captured on the grid. 2. Recaptures (R) is the total number of individuals recaptured on a grid during one trapping session. 3. Total captures (TC) is the total number of all captures on a grid during one trapping session. 4. Species richness (S) is the total number of species captured. 5. Individuals (N), is the total number of individuals of all species trapped in a habitat. 6. Biomass (B) is the average estimate of biomass per species. 7. Margalef s richness index (DMg) is estimated using the formula DMg = S-1 / lnN 8. Shannon-Weiner diversity index (H)is estimated using the formula H = P i ln P i , where P i is the proportion of total individuals belonging to the ith species in the sample. 9. Pielous index of evenness (J) is estimated using the formula J = H/ln S, where H is the Shannon-Weiner diversity index and S is the species richness. 10. Simpsons diversity index (D) is estimated using the formula D = 1 -((n i / N) 2 ).
11. Berger-Parker index is estimated using the formula Dominance = Nmax / N 12. Jaccards Index of Similarity (C j ) on presence/absence of species is estimated using the formula C j = a / a + b + c, where a = the total number of species present in both samples; b = the number of species present only in sample 1; and c = the number of species present only in sample 2. 13. Morisita-Horn Index of Similarity (C MH ) 
RESULTS
In an overall trapping effort of 11060 trap nights across all habitats and plantations in Coorg, 14 species of rodents and insectivores were trapped totaling 569 overall captures (5.7%) and 412 individuals (3.79%). Rattus wroughtoni, or the Common White-bellied Rat was the most common taxon trapped constituting 26.2% of individuals, a distinctly higher proportion compared to all other rodents (murids, sciurids and platacanthomyid), followed by the two insectivores Suncus murinus or the Grey Musk Shrew (16.3% of individuals) and Suncus niger or the Nilgiri Highland Shrew (16.3% of individuals). Details of overall and individual percentages of all small mammals trapped in Coorg are provided in Figure  1 . Other rodents that were sighted, but not trapped include the Dusky-striped Squirrel Funambulus sublineatus and the Indian Giant Squirrel Ratufa indica in undisturbed forests.
Of the 412 individuals trapped during the study 276 (67%) were rodents, and 33% insectivores. The Order Rodentia consisted of 239 (86.6%) individuals from the family Muridae, 35 (12.7%) individuals from the family Sciuridae, and two individuals (0.7%) from the family Platacanthomyidae. Overall, murids represented by nine species formed 58% of the total traps, sciurid with one species formed 8.5%, and platacanthomyid by one species represented 0.5%. The insectivore Order Eulipotyphla represented by three soricid species contributed to 33% of the trap catches.
Captures and recaptures: During the period, out of the 412 individuals captured, 157 individuals were recaptured during the 3-to 5-night trapping exercise in each grid. The capture rates followed classical decrease in new individuals captured on subsequent nights. The first three nights showed maximum captures, which dropped on the last two nights rather sharply. Figure 2a shows the average proportions of captures across five nights.
The number of trapping nights was evaluated against mortalities and any indication of increased mortalities in both new captures and recaptures was noticed, trapping was discontinued. Factors such as weather, temperature and ants were taken into account in deciding whether to continue trapping efforts or not. Overall, the first three nights yielded up to 75% of the total captures of new individuals. Recaptures were very high on the third and fourth nights contributing to more than 65% of all individuals recaptured during the subsequent four nights (Fig. 2b) .
The common Grey Musk Shrew Suncus murinus was the most commonly trapped species of non-volant small mammal in Coorg, trapped in 11 of 12 habitats, followed by the Common House Mouse Mus musculus trapped in 10 of 12 habitats. The Nilgiri Highland Shrew Suncus niger was captured in eight of the 12 habitats. Although Rattus wroughtoni was the most commonly trapped species, it was trapped in only seven of the 12 habitat types, as was the Western Ghats Striped Squirrel Funambulus tristriatus (Table 2) . Agriculture, coffee and open areas yielded the maximum number of species (9 species each) followed by cardamom (7), bamboo (6), banana, forest and human habitation (5 each), tea (3), orange and pineapple (2 each) and vanilla (1) ( Table 2) . Jaccards Index of similarity shows clustering between habitats such as forest, habitation, coffee, cardamom, bamboo, open and agriculture, and between pineapple, vanilla, orange, tea and banana based on species richness (Fig. 3) .
Trap success: The overall effort of captures during the study yielded maximum captures in open areas (26.2%), coffee plantations (25.2%) followed by forests (12.4%), agriculture (10%), cardamom (9%), bamboo (7.5%), human habitation (5.3%), banana (1.9%) and other plantations (tea, orange, pineapple and vanilla) combined (2.4%). Trap success calculated for unique individuals caught indicated bamboo to have the highest (12.1%) followed by forests (7%) and habitats with the highest individuals caught showed lower overall trap success around the average of trap success of the entire exercise (3.8%). Figure 4 indicates distinctly higher abundances in bamboo and forests.
Trap success or abundance of species varied widely in different habitats. The most commonly occurring small mammal, Suncus murinus, in 11 of 12 habitats with 67 individuals captured showed a high variation in captures between habitats, the average trap success being 0.77 (SD 1.12; Table 3 ). Suncus Table 5 . Goodness of fit test for small mammal abundance in different habitats in Coorg lowest abundance (Table 5 ). The observed abundance of small mammals in bamboos was significantly higher as compared to the expected trap success, of about three times. Diversity: Our studies indicated variations in the indices of non-volant small mammal community structure between habitats (Table 6 ). Shannon-Wiener Diversity Index H, Simpsons Diversity Index D and Margalef s Species Richness Index DMg were the highest in agriculture and the lowest in vanilla. Orange showed maximum evenness followed closely by tea, banana, pineapple and agriculture. Rattus wroughtoni was the most abundant and dominant species in human habitation reflected in the highest dominance calculated on Berger-Parker Index (Table 6 ). Similarity in species abundances across habitats calculated by the Morisita-Horn Index revealed a tight grouping between open, coffee, bamboo, habitation and pineapple, while cardamom, tea, orange, vanilla, banana and agriculture showed greater similarities. Forest stood out separately from the two habitat clades with respect to species composition and abundance (Fig. 7) .
To find out whether the Shannon diversity index is significantly different between two sites we used a modified version of t-test by Hutcheson (1970) Table 7 with an asterisk (p < 0.000758).
Correspondence Analysis (CA) suggested that the dependence of species abundance on habitats in Coorg is significant ( 2 = 586.145, p < 0.0001). CA extracted four significant factors with eigen values more than one. While the first factor explained 38.51% of the total variation in the data, the second explained 26.75% of the total variation (Fig. 8) .
There is a good relationship between habitat types and the non-volant small mammal species trapped. P. lasiurus and R. satarae are more abundant in undisturbed forests but are absent in habitation, open and plantations. V. nilagirica is abundant in banana plantation. M. meltada, G. eilioti, M. booduga and B. bengalensis are more abundant in agricultural lands. S. niger and S. murinus are abundant in pineapple, cardamom plantation and open habitats. R. wroughtoni is mainly associated with human habitations as also in bamboo and coffee although it was trapped in lower numbers in several different habitats, R. rufescens in coffee and bamboo, and M. musculus is abundant in vanilla, tea and orange plantations; suggesting that small mammals show habitat preferences.
A principal component analysis (PCA) of the non-volant small mammal data was carried out to understand diversity profiles amongst habitats. The PCA extracted two significant factors with eigen value of more than one. The first factor explained 78.26% of the total variation in the data and the second factor explained 16.33% of the total variation. On the first factor Simpsons diversity index showed maximum factor loading followed by Shannon index and Margalef s richness index. Berger-Parker index had high magnitude on the negative axis of first factor. Number of individuals had maximum factor loading on the second factor followed by number of species. Evenness index had maximum magnitude on the negative axis of second factor (Fig. 9 ). Habitats such as vanilla, pineapple, tea, orange and habitation exhibit low diversity and organisms with higher Berger-Parker dominance index, i.e. few taxa with high abundance. The habitats also show higher evenness despite a few taxa dominating, due to very few individuals and species present in them. Agriculture and banana have higher evenness index. Open and coffee habitats have higher individuals, greater species richness and relatively less evenness. Forest has high number of individuals and species, however, it also exhibits lower diversity due to less evenness as some species are more abundant than others.
We trapped eleven species of rodents and three species of shrews in all during the study. We report new distribution records for the forest rat Rattus satarae in Coorg, earlier known only from the type locality of Satara and the Nilgiris ( We found this species to be quite shy in the northern wet evergreen forests than in the southern moist deciduous forests of Coorg. The squirrels were also more visible in the southern plantations and were either shier or less abundant as one went north. Although we did not set traps specifically for this squirrel, they seemed more willing to be trapped in southern Coorg. We also found the specimens from the south to be hardier than those in the north; their reaction to being trapped and being handled distinctly different and more tolerant in the southern parts. The 35 individuals contributed to 8.5% of the total, and 12.7% of all rodents trapped during the study. The species does not like being trapped as is evident from the very low percent (5.7%) of recaptures. During the summer of 2007 we observed several specimens in an area suffering from a disease, which seemed to have had spread through much of the population (>90% of individuals affected).
Bandicota bengalensis (Gray, 1835) [Lesser Bandicoot Rat, Indian Mole Rat] (Image 3)
We trapped this species in an organic paddy field close to the Brahmagiri Wildlife Sanctuary, southern Coorg, and in a newly converted (9-10 year old) forest patch to coffee-arecanut plantation 3km south of Madikeri town in northern Coorg. In both the cases the traps were about 50m from the nearest forest fragment. Indications of the existence of species in other places were meager, with no serious complaints from planters or workers about their destructive role to plantations. This species contributed to 1.7% of the total captures, 2.5% of rodents, and 2.9% of murids captured during the study. Only one of the seven individuals was recaptured.
Golunda ellioti Gray, 1837 [Indian Bush Rat] (Image 4)
We trapped this species from one location in northern Coorg and one in the plains of eastern Coorg; the former in the fallow grasslands of a discontinued paddy field in a freshly converted ginger field at about 1000m, and the latter in a ginger We recorded this metad in only one location at about 850m, in a ginger field on the banks of river Cauvery at Kushalnagar. It was distinctly absent from all other locations including forests, plantations, fallow grasslands, and agricultural patches of the hilly Coorg terrain. The species formed a very small proportion (2.2%) of the small mammals, 3.2% of rodents and 3.8% of all murids trapped in Coorg. The Metad showed the highest rate of recapture (89%) with 75% of the animals recaptured more than once. In an interesting episode, one individual that was captured on the first trap night had been ear tagged and kept in captivity for observation. On the fifth day of the session, while we were photographing the animal, the metad escaped. The next morning on checking the traps of the fifth night, the individual was trapped in the exact same trap as in the first instance on night one. The animal had escaped nearly 1km away from the trapping grid, but had returned to the grid within 12 hours (he escaped around 18.30hr) crossing coffee and bamboo plantations, a elephant trench and a pond.
Mus booduga Gray, 1837 [Little Indian Field Mouse, Indian Pygmy Field Mouse] (Image 6)
In our study, it was a common grassland species trapped in four habitats, especially close to water bodies, but not as frequently as M. musculus. It occurred usually along with Mus musculus, a species with which it is easy to confuse with. The adults of this species are small compared to M. musculus, but unless several individuals are handled and measured, it is difficult to distinguish the two. M. booduga is more docile compared to M. musculus, and is very sensitive to handling compared to M. musculus. The species constituted nearly 5% of the total small mammals trapped, 7.2% of all the rodents (n=277), and 27.4% of the Mus spp. (n=73) trapped during the study. Only one of the 20 individuals trapped was recaptured. In two instances two individuals were trapped together in a Sherman trap; in both the cases we found an adult male-female pair.
Mus musculus Linnaeus, 1758 [House Mouse] (Image 7)
This was trapped more often than Mus booduga. Although confusing, in the juvenile age class, to distinguish the two species, adult Mus musculus are distinctly larger and heavier than adult Mus booduga. It was trapped in 10 of the 12 habitats; most surprisingly, it was not trapped in and around human habitation. 12.9% of the total captures were of M. musculus, 19.2% of all rodents, 22.2% of murids and 76.2% of the Mus spp. trapped. During the study the highest proportion were trapped in coffee plantations (22.6%) followed by cardamom and grass (20.8% each).
Rattus rufescens (Gray, 1837) [Buff-bellied Rat]
Recognised as a subspecies of Rattus rattus, this taxon occurs along with another subspecies R. r. wroughtoni in some areas, especially in coffee plantations (50% of the catches), grass and agriculture. It was not very commonly trapped compared to the other two rats. It formed 2.4% of the total captures, 3.6% of rodent captures, 4.2% of murid captures and 7% of the total rats captured during the study. Compared to R. wroughtoni, this taxon exhibited relative calmness in the trap, while being handled and when released. The snout is not as long as in R. wroughtoni, and the skull seems more robust on the exterior compared to the former. Morphometric data revealed a distinct difference from the other two rats, indicating the need for recognising this rodent as a species rather than a subspecies within the Rattus rattus complex. From our study it is clear that this taxon is still extremely rare compared to the other two white-bellied rat taxa and not confirming to Shortridges prediction, it has not replaced the white-bellied rats anywhere in our study sites in Coorg.
Rattus wroughtoni (Hinton, 1919) [White-bellied Rat, Common House Rat, Black Rat] This species was the most commonly caught taxon during the trapping effort; it contributed to 26.2% of the total. A rather skittish rat compared to the other two, when handled it yelps in a high squeak, hops excitedly in the bag and is rarely still. The underside is grey or white unlike R. rufescens, which is buff coloured, the morphological characteristics of this taxon separates from the other two rats. Although there are slight overlaps in the range of its morphometrics with the other two rats, the head-body to tail ratio in this taxon falls in between the ratios of the other two taxa (rufescens < wroughtoni < satarae), so are the head-body and tail lengths (again, rufescens < wroughtoni < satarae) (Molur et al. in prep.). Caught in eight habitats, the highest trap rate was in coffee followed by grass. It constituted 39.1% of rodents, 45.2% of murids, and 76.1% of the three rats trapped in Coorg.
Rattus satarae (Hinton, 1918) [Western Ghats Forest Canopy Rat, Sahyadri Forest Rat] (Image 8)
In our study, this highly restricted species was found mainly in habitats such as undisturbed forest fragments and in one instance in an undisturbed, organic cardamom plantation with native vegetation, closed canopy and next to an undisturbed forest patch. Mainly caught in traps set on vines and tree trunks, this species was very docile, almost wanting to be handled, very curious and unafraid, although shy. All of the trapped individuals, without exception, stayed calm within the trap even when the trap walls were collapsed, and cooperated during handling and measurements. When released, the animals examined the surroundings patiently, as did they examine us and reluctantly scampered away towards the nearest tree or vine and climbed up. In all cases where the animal was released close to the forest it was trapped from, the released animal assessed the surroundings and moved in the direction of the forest fragment. 96% of the species were caught in forests; it contributed to 5.8% of the total traps, 8.7% of rodents, 10% of murids, and 16.9% of all rats.
Vandeleuria nilagirica Jerdon, 1867 [Nilgiri Pencil-tailed Tree Mouse] (Image 9)
The specimens of Vandeleuria nilagairica we caught in the banana plantation had longer tails and grayish-white underparts and differed from specimens we had examined from Alibagh in Maharashtra and Anaikatty in Coimbatore (both V. oleracea and in the Western Ghats). We also observed their nests in a coffee estate in northern Coorg (Haleri Estate, Haleri, 1000m), in only one small part of the area. The nests had been constructed that season, used during the previous breeding and development stage between October and March, and abandoned. This assessment was also supported by an old plantation worker with a keen interest in natural history, who has been observing their behaviours for over 50 years. We counted 20 nests and estimating an adult pair in each nest with two or three young, the number of individuals in that patch was estimated at between 80 and 100. On another occasion we noticed the presence of this species in a coffee plantation at about 950m and based on the characteristic mint-smelling droppings in and around the traps (see Molur et al. in prep.), we deduced that the species had managed to steal the bait by using its long prehensile tail for hanging from a branch overhead or from the trap roof to enter and eat the bait, and leaving its scat as evidence. The species contributed to a very meager proportion of the entire trapping exercise of just 0.7%, 1.1% of all rodents, and 1.3% of all murids.
Platacanthomys lasiurus Blyth, 1859 [Spiny Tree Mouse, Malabar Spiny Tree Mouse] (Image 10)
This unique species, a spiny tree mouse, was trapped only on two occasions in a private undisturbed riverine forest adjacent to the Brahmagiri Wildlife Sanctuary at about 850m. Of the six forest fragments we surveyed in Coorg, the species was present in only this patch, showing a preference to forest contiguity and nondisturbance. Of the two individuals caught, one was recaptured on the third and fourth nights. The proportion of catches were 0.5% of the total, and 0.7% of all rodents. This species is considered a pest of pepper based on very limited observations (Jason 2006), but in all our surveys of pepper growers in Coorg, not one estate owner or labourer complained about pepper crop damage from any rodent; and that they had never seen a rodent like P. lasiurus in their estates or anywhere else. The only damage to pepper in Coorg was due to fungal attacks.
Suncus etruscus (Savi, 1822) [Pygmy Shrew, Etruscan Shrew] (Image 11)
A rather cryptic species, we found it once in open and around human habitation habitats each as incidental catch. We initially confused the individuals, a male and a female, for baby Suncus sp., but on further examination realized they were adults of S. etruscus. The female weighed a mere 1.5g, while the male was about 2g.
Suncus murinus Linnaeus, 1758 [Grey Musk Shrew, Asian House Shrew] (Image 12)
The commonest of shrews in India, the taxon found in Coorg closely resembles S. murinus, but has to be genetically examined for its affinities. The species is much smaller than the northern Indian S. murinus, but is distinctly different from the conspecific S. niger. S. murinus is grayish overall, with whitish patches under the neck and distinct pink muzzle, hands, feet, tail and ears. The animal exhibited behavioural differences from S. niger in being very restless and squeaking when handled, and producing the characteristic musk odour. The most widely adapted species; we trapped this species in 11 of the 12 habitats in Coorg, with the highest proportion of traps in grass followed by coffee plantations. It constituted 16.3% of the total nonvolant small mammals, and 49.3% of all shrews trapped.
Suncus niger Horsfield, 1851 [Nilgiri Highland Shrew] (Image 13)
This taxon is distinct in morphological and behavioural characters compared to S. murinus and we trapped it in eight of the habitats in Coorg along with S. murinus. Similar to S. murinus, S. niger constituted 16.3% of the total non-volant small mammals, and 49.3% of all shrews trapped. Like S. murinus, S. niger was trapped most in grass followed by coffee plantations. However, unlike S. murinus, S. niger is black overall with no greyish tinge under the neck; the hands, feet, tail, ears and muzzle are black or distinctly dark. The tail is black, slender and angular with short black hairs compared to S. murinuss tail which is thick, pink and has long white vibrosae. Trapped individuals of S. niger were more docile, cooperative during handling and measuring, non-squeaky and did not leave any musky odour. The inguinal mammae arrangement in S. niger is distinctly different from those of S. murinus with the first two closer in S. niger, while all three separated equally from each other in S. murinus. In the males, the penis head of S. niger is red, while it is white in S. murinus.
During the study, we observed the presence of a few nonvolant small mammals occuring in certain habitats, mostly prominent ones such as giant squirrels, gliding squirrel and the common Indian bandicoot. We observed the Indian Giant Squirrel Ratufa indica in the forests of Brahmagiri, Pushpagiri and Talakaveri wildlife sanctuaries, Nagarahole National Park and in reserve forests of northern and western Coorg. Local knowledge revealed their presence in three of the six forest fragments we surveyed, indicating a strong preference to less disturbed fragments as well as closeness to larger forest areas. Of the two gliding squirrels, we observed only the Large Brown Gliding Squirrel Petaurista philippensis in three locations all three forest patches. There were occasional reports of these squirrels by estate owners who reported that their frequency had declined drastically in plantations over the years. We did not observe the endemic smaller Travancore Gliding Squirrel Petinomys fuscocapillus nor did we gather any evidence of their existence from the locals, who very distinctly remember the gliding squirrels to be fairly big in size leading us to assume they were P. philippensis and not P. fuscocapillus. This is an endemic Western Ghats species distinct from the plains Funambulus palmarum in being bigger and darker in colour. A rather shy creature, this species was trapped more often in the southern parts of the district (moist deciduous forests) than in wet evergreen forests of the northern parts. Ryley (1913) This is the most common Indian rat distributed almost all over the country; at least this is the name given to all the whitebellied rats around the country by several workers. This is distinctly smaller than Rattus satarae with the tail being less than 115% of head-body length (Ellerman 1947 ). This taxon occurs in all types of habitats, rarely preferring undisturbed forests; occupies any habitat that is influenced by human action. It is likely that the taxon has replaced other native forms as and when humans have moved into wilderness areas. This taxon is distinct in morphological and behavioural characters compared to S. murinus and we trapped it in eight of the habitats in Coorg along with S. murinus. Similar to S. murinus, S. niger constituted 16.3% of the total non-volant small mammals, and 49.3% of all shrews trapped. Like S. murinus, S. niger was trapped most in grass followed by coffee plantations. However, unlike S. murinus, S. niger is black overall with no greyish tinge under the neck; the hands, feet, tail, ears and muzzle are black or distinctly dark. The tail is black, slender and angular with short black hairs compared to S. murinuss tail which is thick, pink and has long white vibrosae. Trapped individuals of S. niger were more docile, cooperative during handling and measuring, non-squeaky and did not leave any musky odour. The inguinal mammae arrangement in S. niger is distinctly different from those of S. murinus with the first two closer in S. niger, while all three separated equally from each other in S. murinus. In the males, the penis head of S. niger is red, while it is white in S. murinus.
Rattus rattus as a species is categorized as Least Concern in
Rattus rattus is the most commonly prevalent rodent recorded in all the areas in the Western Ghats in previous studies. The white-bellied form, which is prevalent in the area seems to be composed to two distinct taxa, viz. R. wroughtoni and R. satarae, the latter just recently recognized as a distinct species. Apart from Shankers (2003) comment on the white-bellied form in the Nilgiris could be of two taxa, all the studies assume the rat to be a single taxon. In our studies, the three taxa of rats, viz. Rattus rufescens, R. satarae and R. wroughtoni, were easily distinguishable by their morphology, morphometrics, habit and behaviours (Molur et al. in prep.). While R. satarae was the calmest and most cooperative of all three, it was also the only species caught on traps set on trees and on vines. On occasions this species was caught in traps on the ground, but most of the catches were of individuals captured for the second or third time. R. rufescens and R. wroughtoni were mostly caught in traps on the ground, but R. wroughtoni was also caught in traps on bamboos in that habitat. R. rufescens and R. satarae were never trapped in bamboo.
The non-volant small mammal trap success varied widely in our study in different habitats in Coorg. While 13 grids did not yield us a single animal, the highest trap success was 42% in one of the grids. The average trap successes across 70 grids, totaling 11060 trap nights and a total catch of 412 individuals, was 3.79%. This is one-third the trap success reported by Shanker (1998 Shanker ( , 2003  Correct identification of taxa is extremely important while understanding species compositions, richness, diversity indices, evenness, ecology and community structure. Small mammals are very poorly understood due to limited approaches to trapping methods. Much of our knowledge comes from morphological and morphometrics as studied earlier by taxonomists. Relative to location specimens show variations, which has prompted taxonomists to identify populations as unique taxa. While this may cause an increase in taxonomic units, clubbing ecologically distinct taxa does not serve the objectives of the study or purposes of understanding community ecology. It is therefore important to assign taxa unique identities and thereby the community ecology. Community studies with poorly identified taxa make them less applicable in the long run.
Behavioural observation is a key to taxonomic identification apart from morphology and morphometrics. In rodents and insectivores, conspecifics closely resemble which makes identification difficult the three Rattus spp., the two Mus spp., the two Suncus spp. are case in point. Morphological characters help in initial identification, but we learnt in our trapping and identification efforts that observing individuals during handling and some individuals in captivity provided clues to better identification. Identification, behavioural observations, morphology and morphometrics of non-volant small mammals of Coorg from our study will soon be published separately (Molur et al. in prep.) .
The dominance of the white-bellied form of Rattus rattus in the semi-evergreen forests of Mudumalai (Venkatraman et al. 2005), montane evergreen forests of Nilgiris (Shanker 2001 (Shanker , 2003 , tropical rainforests of Anamalais (Prabhakar 1998) , and middle elevation evergreen forests of the Anamalais (Chandrashekar-Rao & Sunquist 1996), while in our study the white-bellied form of Rattus rattus was dominant only in human habitations and bamboo. In one highly disturbed forest fragment near Ponnampet, with heavy logging and lopping of trees and higher density of bamboos, we recorded only the white-bellied form. In all other forest fragments with no or little human interference, we trapped only the white-bellied endemic canopy rat, R. satarae. We trapped P. lasiurus only in an undisturbed riverine forest patch contiguous with the Brahmagiri Wildlife Sanctuary forests, while we did not catch a single individual in any of the other forest fragments and plantations with native and contiguous canopy. Our study supports Prabhakars (1998) finding of P. lasiurus in only forest fragments larger than 16ha in the Anamalais suggesting the importance of large tracts of undisturbed forests for this species. Small islands of forests or sacred groves amidst plantations only support R. satarae, but not P. lasiurus or Ratufa indica, an indicator of the affects of changes in land use can have on endemic rodents in the Western Ghats.
A structural change to vegetation not only affects endemic species composition, but also tends to favour invasions by commensal species increasing competition (Kumar et al. 2002) . The total displacement of R. satarae by R. wroughtoni in a disturbed sacred grove in southern Coorg suggests change in quality of habitat and canopy structure negatively affecting the endemic species. Similarly, displacement of the forest shrew S. niger by S. murinus, a widespread commensal in forest fragments is an indicator of structural changes on the forest floor affecting endemics. Coffee and cardamom plantations with native vegetation do not support such specialized endemics due to different practices such as trimming of canopy, lopping, clearing understory, clearing vines and the use of persticides. Although species richness is high in modified landscapes of Coorg, the composition is dominated by commensals that do not occur in undisturbed forests. 
